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Ae  an  e%ainpXa»  in  an  arparlioant  with  Thinf lavlsi©  »T  using  a  OGX/i 
Imai  excitar  yeast  show^  a  violet  fltwiresoenoe  through  RGl/2Eism 

as  seoojmlfts'y  fiiter}  by  contrast  talem  powdar  sh©w©fj  a  g»©is  fluorass^ 
ceiice  but  no  visible  or  msaanrable  n»ti®n  wiMx  m  secondary 

filter.  The  differences  in  color  reproduction  of  the  various  sift>st4fcnoe8 
were  striking  and  it  is  probable  that  on®  may  be  able  to  carry  out  an 
individual  diagsiostio  differentiation  of  the  various  particle  types 
(bacilli)  by  means  of  an  analysis  of  the  fluorescence  spectrtun. 

In  regard  to  the  differentiation  of  sices  and  brightness «  we 
have  thoroughly  discussed  the  subject  during  the  last  Visit  but  lacked 
the  exact  mathematical  background  for  an  evaluation.  In  the  meaimhlle; 
as  ia  suOiH'i  in  the  second  part  of  this  report,  we  have  oarrled  out  an 
exact  mathematical  investigation  with  appropriate  formulas  and  tables 
leading  to  unequivocal  results,  and  enabling  us  to  estimate  the  order 
of  magnitude  of  the  limits  of  tolerenoe  of  the  procedure. 


Very  truly  yours, 

CAP  OmbH 
C.  9ohuck 

ilSPORT  ON  THS  FLUORlilSC^CE  EXPERIMENTS 

The  purpose  of  this  test  series  was  to  investigate  and/or  coh« 
firm  the  possibility  of  diaoriminating  between  orgajJLc  and  inorganic 
particles  by  means  of  different  types  of  fluorescence  phenomena.  The 
particles  to  be  investigated,  however,  were  not  placed  on  a  micro* 
scoplo  slide  in  a  dry  stats  as  is  dons  in  oonmerolal  fluorescence  pro¬ 
cedures  but  were  led  into  our  special  chamber  by  msans  of  water,  that 
is,  in  a  dissolved  state,  and  were  thus  evaluated  continuously. 

Since  the  fluorescence  of  colorless  organic  particles  is  very 
weak  and  hence  non-regis treble,  the  organic  and  inorganic  solutions 
under  investigation  were  stained  with  fluoresoont  dyes.  In  this  con¬ 
nection  it  was  assumed  that  due  to  their  differenoes  in  molecular  struc¬ 
ture  and  surface  properties  the  organic  and  inorganic  particles  will 
exhibit  different  kinds  of  fluorescence  phenomena  In  presence  of  equal 
amounts  of  fluorescent  dyae  otherwise  under  the  same  conditions. 

This  assumption  was  later  confirmed  in  the  e^xperiments . 

Yeast  served  as  the  organic  substance  and  taloum  powder  as  the 
inorganic  substance.  Both  stibstanoes  were  dissolved  in  water  vdiloh  had 
been  filtered  several  times.  By  observation  of  the  appropriate  sedi¬ 
mentation  time  it  was  possible  to  obtain  particles  of  5  'to  p  maximal 
size.  Both  substances  are  commeroially  available  in  a  relatively  very 
hi^  purity  without  difficulty.  It  is,  however,  much  more  significant 
that  with  taloum  as  the  inorganic  substance  the  result  of  the  experiment 
is  always  on  the  more  favorable  side  since  talcum,  in  contrast  with 


2 


yeast t  hardly  absorbs  any  light  due  to  its  bright  idiite  color,  and  | 
hence  reflects  very  intonsitra  light  in5)ulses  of  all  wav©  lengths.  On 
the  other  hand  when  a  yaast  solution  displays  strongar  light  sj^najs, 
these  ca,n  ortly  bs  interpreted  as  fluorescajicoe. 

The  folloT-rfaig  lliisroscsnt  dyus  wsr-o  ijseu  in  the  towt  soriees 
fiuohrysln©,  fiosln.  Diamond  Phospbina,  Coriphospiiiu0«^»  Thiaaln®  Bed, 
Rivanol,  ThioflavinO"^,  Thioflavino™?,  Aerldlno  Yellow  md  Aoridine 
Orange,  Thloflavina-S  and  -T,  and  Acridine  Yellow  and  ^Orange  wore 
found  to  be  muoh  more  suitable  than  the  rest  of  the  fluorascence  media 
(see  data-sheet  extract).  It  was  also  found  that  the  best  results  were 
obtained  with  flxwroohroma  dilutions  of  l/5,000  to  l/l0,000. 

In  order  to  obtain  guiding  values  for  the  selection  of  filters, 
the  purs  fliioroohroass  and  the  esperlaontal  solutions  of  organic  and 
lru>rganic  pai^lcles  stained  with  fluorochromes  were  exposed,  by  means 
of  a  rotatable  glass  prism,  to  mozsochromatlc  light  of  a  wide  variety 
of  wave  lengths  (see  data-sheet  extract  A  and  B). 

In  this  manner  we  selected  the  filters  BG12/1,  UQll/4  and  UGl/l 
of  Schott  and  Co.  as  excitation  filters,  and  the  filters  BGl/2  and 
GGIO/IO  of  the  same  firm  as  secondary  filters,  _ 

In  diagram  1  [see  next  page]  the  properties  of  the  individual  n 
filters  are  compared.  Tho  values  of  the  degree  of  pure  transmission 
or  the  ratio  of  the  light  current  at  the  end  of  the  passage  through  the 
filter  to  that  at  the  baginnir^.  Is  plotted  against  the  wave  length  A 
(nm).  The  scale  of  'iT  was  chosen  so  that  by  verbioal  displacement  of 
a  given  filter  curve  it  is  possible  to  obtain  the  oharacterlstio  ourwe 
of  the  same  filter  of  higher  or  lower  thickness. 

One  should  make  sure  that  the  secondary  filter  has  no  fluores¬ 
cence  of  its  own.  For  this  reason  the  above-mentioned  filters  were  com¬ 
bined,  in  the  beginning,  in  such  a  way  that  by  placing  the  filters  di¬ 
rectly  In  front  of  each  other  a  full  absorption  takes  place,  that  is, 
the  human  eye  cannot  record  any  light  effects.  On  the  other  hand  on 
placing  a  fluoroohroma  between  the | filters  color  phenomena  could  be  ob¬ 
served  through  the  secondary  filter.  While  theoretically  this  experi¬ 
mental  arrangement  appeared  to  be  correct,  In  practice  it  was  not 
realiaable  in  a  fully  satisfactoty  manner  since  all  excitation  filters 
transmitted  also  light  of  longer  wave  lengths,  even  if  with  a  lower  in¬ 
tensity  and  henco  invisibly  (so©  Diagram  1),  Hence  a  red-sensitive  pho¬ 
tomultiplier  is  not  able  to  determine  whether  the  light  is  primary 
light  of  longer  wave  lengths  (over  7OO  ov  fluorescent  light. 


This  difficulty  was  solved  by  selecting  a  photcraultlplier  whose 
■serLsitivity  range  extends  to  approximately  65O  run  and  thus  i»o  longer 
.rospcmdfj  to  primary  light  of  longer  wave  lengths,  Ely  a  judloious  selec-' 


tton  of  secondary  filter  it  is  possible  to  attain  an  overlapping  of  the: 
!  ijensitivity  ranges  of  photomultiplier  and  secondary  filter  (see  _ j 
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Diagr^.2,  1)  Excitation  Filter  2)  Secondary  Filter 


Diagram  2).  In  this  uay  all  ImptLlses  re.corded  by  the  photomultiplier  I 
are  fluorescent  llf^it  Irqiulses. 

The  most  suitable  fl\iorochrome  was  found  to  be  Acridine  Orange, 
with  which  the  difference  in  the  intensities  of  tlie  fluorescence 
impulses  of  organic  and  inorganic  particles  was  the  clearest  and 
hence  optimal..  v?e  employed  a  UGll/l  filter  as  primary  filter  and 
GGlO/3  combined  with  ROl/l  as  secondary  filter.  For  lig^it  source 
we  used  a  150-watt  xenon  hi^-pressure  lamp.  The  size  of  the 
particles  varied  bet\7een  5  20  d . 

It  is  quite  likely  tliat  tiu'ough  the  addition  of  suitable 
substances  such  as  glycerol  or  stigar  solution  these  fluorescence 
phenomena  can  be  considerably  intensified.  This,  however,  did  not 
appear  to  be  necessary  since  even  without  it  the  impulse  amplitudes 
of  the  organic  particles  were  over  200  percent  above  those  of  the 
inorganic  particles.  Hence,  through  this  method  a  process  Is 
indicated  whereby  one  is  able  to  differentiate  between  or^nic 
and  inorganic  peirticles . 


Frankfurt  -  Main,  7  f'iay  19^2 
Ho/ma 


6 


MTA-SHEET  EXTMGT  A 


S’liiorescence  Phenomenon 

Pluorochrome  Dissolved  Substeince  up  to  Wave  Length,  (.nra) 
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